Abstract. Papillomavirus (Type I) from Bos Grunniens is a type of RNA virus. In order to understand the characteristics of codon usage and its main influencing factors, this study used CodonW software to carry out the preference analysis and multivariate statistical analysis of all the genes of Papillomavirus (Type I) from Bos Grunniens. The GC content, ENC value and RSCU value of all the three gene codons in each gene were examined. The results showed that the content of GC3 was relatively high. The ENC value is high too, indicating that the codon of the Papillomavirus (Type I) from Bos Grunniens is low in preference and prefers codons ending in bases G, C and A, which is different from the general preference of the Papillomavirus. Neutral plotting and ENC mapping analysis shows that codon preference is largely influenced by the selection effect. By comparing with the frequencies of other three kinds of biological codons, it is found that the frequency of codon usage differs from that of human. Based on this, optimal codons of Papillomavirus (Type I) were identified. The results for codon usages in Papillomavirus (Type I) are very good for developing genetic engineering vaccines and therapeutic antibodies.
Introduction
In the process of biological genetic information protein transfer, there are 61 triplet codons (excluding 3 terminators) of the translated amino acids. The number of common amino acids is only 20, resulting in multiple codons corresponding to one amino acid corresponding to one amino acid of multiple codons are called the synonymous codons of this amino acid [1] . The probability that a synonym for an amino acid will appear at any protein corresponding to a random condition is equal [2] [3] . However, under different conditions, the synonymous codons selected by the amino acids on the protein during translation are not exactly the same, and they prefer to select some specific codons for different species [4] . The selection phenomenon is called codon preference [5] [6] [7] [8] . In this study, all the genes in the genome of Papillomavirus (Type I) from Bos Grunniens and its RSCU screening for the standard, and ultimately find the optimal codon [9] . The discovery of the optimal codon provides a pathway for the expression of viral proteins and for the development of viral vaccines for patients infected with Papillomavirus (Type I) from Bos Grunniens, and also provides a theoretical basis for their selection of hosts. We studied the characteristics and influencing factors of the codon usage of Papillomavirus (Type I) genes through bioinformatics software, which is of great value in understanding the usage pattern of Papillomavirus (Type I) codon usage to further modify the virus, find its best host and optimize the exogenous expression system and so has an important reference value.
Theory and Methods
ENC is an important index to measure the preference of the virus genome, and GC3s is a parameter that measures the synonymous codon composition of the genome [10] [11] [12] . According to Wright's conclusion, when the viral gene is affected only by a neutral mutation, the ENC and GC3s function images are shown in Figure 1 . Coding sequence is download form the website http://www.ncbi.nlm.nih.gov, and the accession numbers is JX174439.1. CodonW is used to calculate the CAI, CBI, ENC and so on, the calculated results are further processed for getting the relative synonymous codon usage (RSCU) [13] , the PR2-bias plot analysis [14] [15] : A3 / (AT3) vs. G3 / (GC3), the neutral evolution analysis [16] [17] [18] : GC 12 vs. GC 3 , overall GC content vs. protein length [19] , Amino numbers -ENC, Amino numbersGC3s, CBI vs. protein length for the Papillomavirus (Type I) genes, et al [20] .
The above data shows us that the GC-based codon in the viral genome is used more frequently than the AU basetail codon [21] . It can be seen (Figure 1 ) that only very few genes are located on the curve, suggesting that mutations have a limited effect on the codon usage bias of Papillomavirus (Type I) from Bos Grunniens and that natural selection has a greater impact on the codon preference of the viral genome. Neutral Plotting analysis is a method of confirming the effect of neutral mutations and natural selection on codon bias by analyzing the correlation between the linear relationships at different base positions of codons [22] . Table 2 . Correlation analysis of each genes related parameters.
T3s
C3s A3s G3s CAI CBI Fop Nc The method comprises the following steps of: calculating GC1, GC2 and GC3 of gene codon, and obtaining the average value GC12 of GC1GC2, taking a two-dimensional scatter plot of each gene GC12 in the genome as a horizontal axis and GC3 as a vertical axis. If all the points in the graph are located on or near the diagonal, then the pattern of codon usage is greatly affected by the mutation; conversely, if the slope of the scatter curve is smaller or even parallel to the horizontal axis, then the choice of codon usage patterns play a bigger role [23] . It is speculated that the difference in codon usage of Papillomavirus (Type I) in different regions may be caused by the influence of host, environment and gene recombination during evolution. In the area of virus control, due to different content of GC at different positions of codon of Papillomavirus (Type I), the virus genomes determined by them are different and their pathogenicity will be different. Therefore, targeted disease-resistant breeding should be carried out according to the local virus type [24] . In addition, according to the conserved sequences of the viral genes, an efficient expression or silencing vector was constructed to obtain broad-spectrum antiPapillomavirus (Type I) transgenic varieties. In the figure 4 and figure 5, these plots show that the relationships between the Amino numbers vs. ENC and CBI vs. protein length within the Papillomavirus (Type I) genes. After the classification of the genes into secretory and non-secretory genes according to the presence or absence of the signal peptide sequence, the codon preference of the coding region is analyzed again [25] . As a result, it was found that there was approximate codon preference for the two types of genes in most species, and the 5' end of the coding region preferred the use of rare codons.
Since RSCU reflects the use of synonymous codons, we define codons with RSCU greater than 1 as the optimal codon [26] . If two or more synonymous codons with RSCU greater than 1 appear in an amino acid, the codon with the highest RSCU value is selected as the optimal codon for the amino acid. The frequency of codon usage obtained from the Papillomavirus (Type I) from Bos Grunniens genes was compared pairwise, and if the ratio was between 0.5 and 2, the codon usage pattern of the two species was closer; on the contrary, the two biological codon usage patterns were far (Table 3) . Papillomavirus (Type I) can mutate due to stress on host, propagation media and environment, and error in viral replication. Among them, the resistance mechanism against host genes induced mutations predominating. It has been reported that gene recombination plays a direct role in the evolution of the geminivirus). 
Conclusions
Species in the long-term evolution is mainly affected by mutations and natural selection. Codon bioconversion in vivo is thought to be the result of the interaction between selection, mutation and genetic drift. The usage of codons in Papillomavirus (Type I) from Bos Grunniens is not random, and the codon usage bias of different species and genes has different characteristics. Geminiviruses prefer to use codons ending with A / T, and pseudorabies prefers to use codons ending with G / C. In this paper, it was found that the genomic GC content is low, preference is given to the codon ending with A / T; the ENC value is high but the codon bias is present but not significant. The correlation between each codon index is extremely significant, indicating that the codon base composition is related to the degree of correlation and related reasons to be studied. Each plot analysis indicates that the genomic codons in Papillomavirus (Type I) from Bos Grunniens are mainly affected by mutations in the long-term evolution, which are closely related to the composition of codon bases, but are less affected by selection pressure.
